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ABSTRACT
ObjectiveToexaminetheextenttowhichwomenplanning
a pregnancy comply with recommendations for nutrition
and lifestyle.
Design Prospective cohort study.
Setting Southampton, United Kingdom.
Participants 12445 non-pregnant women aged 20-34
recruited to the Southampton Women’s Survey through
general practices, 238 of whom became pregnant within
three months of being interviewed.
Main outcome measures Folic acid supplement intake,
alcoholconsumption,smoking,diet,andphysicalactivity
before pregnancy.
Results The 238 women who became pregnant within
three months of the interview were only marginally more
likelytocomplywithrecommendationsforthoseplanning
a pregnancy than those who did not become pregnant in
this period. Among those who became pregnant, 2.9%
(95% confidence interval 1.2% to 6.0%) were taking 400
μg or more of folic acid supplements a day and drinking
four or fewer units of alcohol a week, compared with
0.66% (0.52% to 0.82%) of those who did not become
pregnant. 74% of those who became pregnant were non-
smokerscomparedwith69%ofthosewhodidnotbecome
pregnant (P=0.08). Women in both groups were equally
likely to consume five or more portions of fruit and
vegetables a day (53% in each group, P=1.0), but only
57% of those who became pregnant had taken any
strenuous exercise in the past three months compared
with64%inthosewhodidnotbecomepregnant(P=0.03).
Conclusion Only a small proportion of women planning a
pregnancy follow the recommendations for nutrition and
lifestyle. Greater publicity for the recommendations is
needed, but as many pregnancies are unplanned,
improvednutritionandlifestylesofwomenofchildbearing
age is also required.
INTRODUCTION
Advice on nutrition and lifestyle during pregnancy is
widely available from health practitioners, the inter
net,
1-4 magazines, and other publications. Much less
emphasis is on advice for women who are planning a
pregnancy.
Impaired fetal development and poor growth in
infancy have been associated with increased risks of
coronaryheartdisease,stroke,type2diabetesmellitus,
themetabolicsyndrome,andosteoporosisinlaterlife.
5
In recent years there has been increasing focus on
optimising women’s nutrition and lifestyle in the
periconceptional period, as this is a key time for fetal
development.
6 For example, clinical trials have shown
that folic acid supplementation during the periconcep-
tional period reduces the risk of neural tube defects.
7
Women are, however, often unaware that they are
pregnant for the first few weeks of embryonic life, and
any subsequent changes miss the periconceptional
period.Thereforepromotinggoodhealthandnutrition
beforepregnancymaybeatleastasimportantasduring
pregnancy.
Recently the National Institute for Health and
Clinical Excellence has reinforced this focus on the
periconceptional period. Its guidance on nutrition of
mothers and children
8 not only advises improving the
nutrition of pregnant women but also includes
recommendations for those who may become preg-
nant. Indeed a review commissioned by the National
Institute for Health and Clinical Excellence focused
exclusivelyoninterventionstoimprovethenutritionof
women during the periconceptional period.
9
Arguably the best known recommendation for
women who are planning a pregnancy is to take 400
μg of folic acid a day in supplements to prevent neural
tube defects.
10 Until recently women planning a
pregnancy in the United Kingdom were encouraged
to limit alcohol consumption to one or two units, once
or twice a week. In 2007 the advice was modified to
urge women to avoid alcohol altogether or at most to
consume one or two units (8-16 g of alcohol), once or
twiceaweek.
1-4Additionaladviceisthesameasforthe
general population, encouraging women to eat a
healthy diet, take exercise, and avoid smoking.
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ning a pregnancy, data are limited on how closely the
recommendations are followed. Various surveys have
asked pregnant women or those who have recently
delivered a baby about their lifestyle and folic acid
intake around conception.
11-27 However, the informa-
tionobtainedinthiswayissubjecttorecallbias.Toour
knowledge no studies have assessed women drawn
from the general population when they were not
pregnant and followed to pregnancy and beyond.
Studies have shown that the median time to
conception in those planning a pregnancy is two to
three months.
28-31 Using the Southampton Women’s
Survey,
32 we examined the nutrition and lifestyle of
interviewed women during the three months before
they became pregnant and compared them with
participantswhowerenotpregnantduringthatperiod.
We assessed the extent to which women comply with
therecommendationsfornutritionandlifestyleleading
up to pregnancy.
METHODS
Between1998and2002,12583womenaged20-34and
living in Southampton were recruited to the South-
ampton Women’s Survey and interviewed in their
homes by research nurses. Women were recruited
through their general practices. The full details are
published elsewhere.
32 The focus of the study was to
examine the factors operating before and during
pregnancy on the growth and development of the
fetus, infant, and child. Non-pregnant women were
recruited and information recorded on their diet,
physical activity, smoking, alcohol consumption, and
useofnutritionalsupplementsovertheprecedingthree
months. Diet was assessed using a 100 item food
frequency questionnaire,
33 from which principal com-
ponents analysis was used to derive a “prudent” diet
score.
34Highscoresreflectdietsinlinewiththehealthy
eating recommendations, characterised by high
intakes of fruit, vegetables, wholemeal bread, rice,
and pastaand low intakesof white bread,added sugar,
and tinned vegetables. We derived the number of
portions of fruit and vegetables consumed daily from
the food frequency questionnaire. The women were
asked about the brands of dietary supplements used,
the amount taken daily, and how many days each
supplementhadbeentakenoverthepastthreemonths.
Fromthesereportedintakes,wederivedtheamountof
folic acid taken in nutritional supplements over the
three months before the interview and identified those
women who reported taking 400 μg or more of folic
acid a day. Given that some women may only have
started taking folic acid recently and that the required
amountmayhavebeen takenonmostbut notall days,
we also classified women according to whether or not
they averaged an intake of 200 μg or more folic acid a
day over the previous three months.
When the women became pregnant they attended
Southampton’s Princess Anne Maternity Hospital for
fetal ultrasonography at 11, 19, and 34 weeks’
gestation. We collected data on menstruation and
ultrasonographyfromthewomenearlyinpregnancy
32
and estimated the date the pregnancy started using an
algorithm that combined these data. For the main
analyses we compared women who became pregnant
within three months with those who did not. We did a
similar analysis for women who became pregnant
within one month of the interview, to see if those close
to pregnancy at the interview were more likely to
conform to the recommendations. Our data also
enabled us to identify a further group of women who
becamepregnant30to60monthsaftertheinterviewto
assess whether their lifestyles were more similar to the
general population or to the group who became
pregnant within three months.
Statistical analysis
We compared proportions using χ
2 tests and, when
appropriate, Fisher’s exact tests, and we derived exact
binomialconfidenceintervals.Tocomparecontinuous
variables we used t tests, with skewed data being
transformedusingalogarithmictransformationbefore
analysis.
RESULTS
Thirty two of the 12583 women interviewed were
outside the age range 20-34 and were therefore
excluded. A further 106 women were excluded as
calculationsshowedthattheywerealreadypregnantat
the time of the interview. Data on 12445 women were
thus available for analysis. Of these women, 238
becamepregnantwithinthreemonthsoftheinterview.
Table 1 shows the personal characteristics of the
women who did and did not become pregnant within
three months. The only significant difference between
the groups was the percentage in receipt of social
security benefits: 12% of those who became pregnant
and 18% of those who did not (P=0.03).
Table 2 summarises the ways in which the women
conformed to both the general healthy lifestyle guide-
lines and the specific recommendations for those
planning a pregnancy. The women who became
pregnant within three months of the interview were
Table 1 |Characteristics of women who did or did not become pregnant within three months of
being interviewed. Values are numbers (percentages) unless stated otherwise
Variables
Not pregnant within
3 months
Pregnant within
3 months
Study sample 12 207 (98) 238 (2)
Median (interquartile range) age (years) 28.5 (24.7-31.8) 28.9 (25.6-31.3)
Highest educational qualification:
None 706 (6) 7 (3)
GCSE grades D-G 1345 (11) 31 (13)
GCSE grades A*-C 3217 (26) 65 (27)
A levels 3629 (30) 70 (29)
Higher national diploma or equivalent 699 (6) 16 (7)
University degree or above 2547 (21) 49 (21)
In receipt of social security benefits 2163 (18) 29 (12)
Median (interquartile range) height (cm) 163 (159-167) 163 (159-167)
Median (interquartile range) body mass index (kg/m
2) 24.1 (21.8-27.5) 24.3 (21.8-28.9)
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who did not become pregnant (74% v 69% were non-
smokers), but the difference did not reach statistical
significance (P=0.08). They were, however, less likely
to have taken any strenuous exercise in the three
monthsbeforetheinterview(P=0.03).Theirdietswere
marginallymorehealthybuttheeffectwassmall,andin
bothgroups53%ofwomenreportedconsumingfiveor
more portions of fruit and vegetables a day, as derived
from the food frequency questionnaire.
Those women who became pregnant within three
monthsconsumedamedian4.0unitsofalcoholaweek,
which corresponds to the upper limit recommended
forwomenplanningapregnancy;forthosewhodidnot
becomepregnantthemedianwasslightlyhigherat4.8
u n i t saw e e k .T h ed a t aw e r e ,h o w e v e r ,s t r o n g l y
positively skewed, and some women reported high
levels of alcohol consumption. As other reports quote
means rather than medians, table 2 also shows mean
intakes. Proportionally, more women who became
pregnant consumed 14 units or less of alcohol a week
compared with those who did not become pregnant
(85% v 80%), and this difference was of borderline
significance. Among those consuming alcohol at the
higher levels of more than 14 units a week, reported
units consumed weekly differed little between those
whodidanddidnotbecomepregnant,withamedianof
22 units a week in both groups.
Significant differences were seen in the expected
direction between the groups for amount of alcohol
consumed on average and intake of folic acid from
supplements. However, only 44% of the women who
becamepregnanthadtakenanyfolicacidsupplements
inthethreemonthsbeforetheinterviewandonly5.5%
hadtaken400μgormoreaday.At11weeks’gestation,
203 of the 238 women were interviewed and by this
time93%weretakingsomefolicacidand12%reported
taking 400 μg or more a day over the preceding three
months.
Althoughthedifferencebetweenthetwogroupswas
highly significant for conforming to the two specific
recommendations on alcohol and folic acid intake
before pregnancy, the actual differences were small.
Only seven of the 238 women (2.9%) who became
pregnant were following these recommendations fully
atthetimeofbeinginterviewed,comparedwith0.66%
of those who did not become pregnant. Thus women
who became pregnant were 4.5 times more likely to
follow the recommendations than those who did not
(relative risk 4.5, 95% confidence interval 2.1 to 9.6),
with an absolute difference in risk of 2.3% (95%
confidence interval 1.2% to 3.4%).
Only two of the 71 women (2.8%) who became
pregnant within one month of the interview reported
complying with the recommendations on alcohol and
folicacidintakeatthetimeoftheinterview.Fortyeight
per cent were taking some folic acid, but this figure is
only marginally higher than the 44% among the larger
group of those who became pregnant within three
months of the interview.
At interview, 55 (23%) of the 238 women who
became pregnant within three months of the interview
hadsaidthattheydidnotanticipatetryingforababyin
the next 12 months. Among this “unplanned” preg-
nancy group only one woman (1.8%) who became
pregnant within three months complied with the
recommendations for alcohol and folic acid, but
among the remainder, who were in some sense
planningapregnancy,thepercentagewasonlyslightly
higherat3.3%(n=6).Nonetheless,48%ofwomenwho
plannedapregnancyweretakingsomefolicacidatthe
timeoftheinterviewcomparedwith29%amongthose
in the unplanned pregnancy group (P=0.013).
An analysis of 263 women who became pregnant at
30 to 60 months after the interview showed that they
were more similar to all womenin the populationthan
to those who became pregnant within three months of
the interview. Sixty three (24%) of these women were
takingsomefolicacidinsupplementsatthetimeofthe
interview. This is closer to the overall percentage of
26%(differenceP=0.5)seenamongallwomenwhodid
not become pregnant within three months, than the
44%(P<0.001)amongthosewhodidbecomepregnant
in that time. This indicates that some women do alter
their behaviours, albeit slightly, in the immediate few
months before pregnancy, although the proportion of
women is small.
DISCUSSION
Few women succeed in complying with the nutrition
and lifestyle recommendations for planning a
Table 2 |Compliance with general healthy lifestyle recommendations and specific
prepregnancy recommendations in women who did or did not become pregnant within three
months of being interviewed. Values are percentages (95%confidence intervals) unless stated
otherwise
Variables
Not pregnant within
3 months (n=12 207)
Pregnant within
3 months (n=238)
General healthy lifestyle recommendations
Not smoking 69 (68 to 70) 74 (68 to 80)
Healthy eating:
Mean (95% CI) prudent diet score (SD) 0.00 (−0.02 to 0.02) 0.07 (−0.06 to 0.19)
Consumes ≥5 portions of fruit and vegetables daily 53 (52 to 54) 53 (46 to 59)
Any strenuous activity in past 3 months* 64 (63 to 65) 57 (50 to 63)
Specific prepregnancy recommendations
Alcohol intake:
Median (interquartile range) units consumed per
week†
4.8 (1.3-12.0) 4.0 (1.0-9.5)
Mean (range) units consumed per week† 9.0 (0-251) 7.6 (0-92)
Never 10 (9.5 to 11) 7.6 (4.5 to 12)
≤4 units/week 46 (45 to 46) 51 (44 to 57)
≤14 units/week‡ 80 (79 to 80) 85 (80 to 89)
Folic acid supplements in past 3 months:
Any§ 26 (25 to 26) 44 (37 to 50)
≥200 μg/day§ 4.4 (4.0 to 4.7) 19 (14 to 24)
≥400 μg/day§ 1.1 (0.91 to 1.3) 5.5 (2.9 to 9.2)
≤4 units alcohol per week and folic acid ≥400 μg/day§ 0.66 (0.52 to 0.82) 2.9 (1.2 to 6.0)
Comparisons are not statistically significant at 5% level unless stated otherwise.
*P=0.03.
†P=0.007 for differences among those drinking any alcohol.
‡P=0.049.
§P<0.001.
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mendationsonalcoholandfolicacidintakeinthethree
months before becoming pregnant. Less than half the
womenwhobecamepregnantwithinthethreemonths
of being interviewed were taking any folic acid
supplements at the time of the interview. Although
those who became pregnant within three months were
slightly less likely to smoke and tended to eat a
marginally more healthy diet, they were less likely to
undertake strenuous exercise than those who did not
become pregnant.
Comparison with other studies
Several studies asked women retrospectively about
folic acid intake in the periconceptional period.
11-27
Generally, fewer than half the women took any folic
acid,comparablewithourfindings.Insomestudiesless
than 10% of women reported having taken folic
acid.
1221 These studies are from a variety of countries,
however, and the information provided to young
women about preparing for pregnancy varies in
content and detail.
Studies from Denmark and the United States have
shownlowerlevelsofalcoholconsumptionthanfound
inourstudy.Noalcoholconsumptionwasreportedby
28% of Danish couples currently planning a
pregnancy,
20 and retrospectively reported by 12% of
Danishwomenwhohadplannedtheirpregnancy.
35In
womenintheUSwhowereaskedinpregnancyorafter
the birth of their child around 50% reported drinking
no alcohol in the months leading up to the
pregnancy.
131417 These abstinence rates are higher
than in our study, although it should be noted that
alcohol consumption in the general population varies
widely by country. In the British general household
surveymeanweeklyintakesofabout8unitsofalcohol
have been reported for women aged 25-44
36 and these
levels are more similar to those seen in our study,
whether or not in the time leading up to pregnancy.
Strengths and weaknesses
The major strength of this study is that we obtained
information about the women before they became
pregnant.Thewomenwereaskedabouttheirlifestyles
and diet as part of a general survey on health and were
not influenced by their knowledge of whether they
would become pregnant. Only at the end of the
interview were they asked whether they anticipated
planning a pregnancy in the next 12 months, so their
pregnancy intentions should not have biased their
answers.Webelievethatthisisauniquestudydesignin
that all other studies have obtained information retro-
spectively and thus may be affected by recall bias, or
they have focused specifically on women planning a
pregnancy.
The Southampton Women’s Survey is broadly
representative of the general population of England
and Wales except for a lower than average percentage
of women from non-white ethnic groups.
32 Some 75%
ofthosewomencontactedagreedtotakepart,whichis
a high participation rate for studies on a general
population.
We may have missed some women who became
pregnant within three months of the interview as they
moved away from the area. However, the number of
such women is likely to be small, and given the large
numberofwomenwhodidnotbecomepregnant,they
will hardly have distorted the figures in that group in
any noticeable way.
A limitation is that we asked about lifestyles and
alcohol and folic acid intakes over the three months
before the interview. Some women may have started
planning their pregnancy during that time window, or
after they had been interviewed but before they
became pregnant. It is thus possible that some
women were better equipped for their pregnancy
than our data reveal. However, among women who
becamepregnantwithinonemonthoftheinterviewthe
increase in those conforming to the recommendations
was marginal.Even among womenwho indicated that
they might be contemplating a pregnancy the percen-
tages conforming to the recommendations were low.
Interpretation and implications
Our study shows that few women follow the recom-
mendations for those preparing for pregnancy. This is
not surprising, as women do not know when they will
conceive. Planning for an event that may or may not
occurisfarfromeasy.Amongthewomenwhobecame
pregnant within three months, 23% answered no at
interview when asked if they intended to become
pregnantwithinthenext12months.Thisproportionis
lowerthanthetrueunplannedpregnancyrate,asmany
of those women we have classified as planning a
pregnancy may not have planned to become pregnant
withinthethreemonthtimewindow,andso,according
to definitions used in other studies, their pregnancy
would have been unplanned. Estimates of unplanned
or unintended pregnancies elsewhere vary from about
one third to more than a half of pregnancies.
183738 Our
rate of “unplanned” pregnancies cannot be compared
directly with these other estimates because of the
differences between definitions.
No amount of advice for planning a pregnancy will
affect those who become pregnant unintentionally.
Nonetheless, even for women who want to plan for
pregnancy, the advice is not promoted widely. It is
neither a high priority within the medical profession
nor widely discussed in the media and among the
generalpublic.Thusitisnotsurprisingthatsuchasmall
proportion of women follow the advice.
In the period leading up to pregnancy the recom-
mendations for smoking, exercise, and diet are similar
to those for women in the general population.
However, our data show that there are no significant
improvements in compliance with the recommenda-
tions for smoking and diet among women in the time
leadinguptopregnancy.Those whobecame pregnant
withinthreemonthsofthe interviewwere lesslikelyto
be taking strenuous exercise. This is hard to explain
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risks of exercise in pregnancy.
Folicacidwastakenin sufficientquantitiesbyonlya
small percentage of women, and supplementation in
the periconceptional period is considered important
for the prevention of neural tube defects.
10 However,
folicacidintakesfromsupplementswerehigheramong
thewomenwhobecamepregnantwithinthreemonths
of the interview than among those who did not. The
comparison with women who became pregnant
30-60 months later indicates that our findings are not
simplyshowingthatwomenwhoarehealthyenoughto
become pregnant at some time in the future follow
health and lifestyle recommendations more closely.
This is encouraging as it implies that messages about
folic acid have reached some women and that they act
on the advice. The percentages also increased in early
pregnancy showing that considerably more women
comply with the recommendations once they become
pregnant. Nonetheless, women’s intakes of folic acid
supplements leading up to pregnancy generallyfall far
short of the recommendations.
Inthosewhobecamepregnantwithinthreemonths,
medianalcoholintakesbeforeconceptionwereslightly
lower than in those women not planning a pregnancy.
However, almost half of those who became pregnant
within three months reported drinking at levels above
therecommendedlimitforthoseplanningapregnancy
thatwasinoperationatthetimeofthestudy.Only7.6%
of those who became pregnant within three months
were not drinking any alcohol at the time of the
interview, and it is only these women who would
comply fully with the current recommendations for
alcoholintake.Womenmaynotwanttoadmittotrying
for a pregnancy, and cutting alcohol out of their
lifestyle could be difficult. Once pregnant, many
women do report lower levels of alcohol consumption
than before pregnancy
39 and so are aware of the
recommendationsfor pregnant women.In a culture in
which around a quarter of young women report
drinking at levels that are in excess of 14 units a week
(the maximum level recommended for women not
planning a pregnancy),
36 a noticeable downwards shift
in alcohol consumption in the general population
would be required before levels of alcohol consump-
tion in those planninga pregnancyare likely to reduce
topreviouslyrecommendedlevels.Reducingintaketo
zero would be an even greater challenge.
In conclusion, our data show limited evidence of
changes in health behaviours before pregnancy.
Higher percentages of women conform to recommen-
dations during pregnancy,
39 indicating that change in
behaviour is possible. This may indicate that the
prepregnancy recommendations are not publicised
widely enough. Although this might be improved by
greater publicity of the recommendations, substantial
ratesofunplannedpregnancies
183738meanthatgreater
efforts are needed to improve the nutrition and
lifestyles in women of childbearing age.
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